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A New Fodder (Siloed Shisham Leaves) 
for Dairy Cows. 

[Eeeeived for publicaiio7i on 26th Avgust 1924.] 

In a previous paper ^ some account was given of feeding trials witli 
bullocks in which fresh sJtisIiam {Dalbergia sissoo) leaves were introduced 
as part of the animal’s diet with a view to obtain some knowledge of 
tlioir digestibility, and to see how far these leaves could be employed 
as an article of diet in times of fodder scarcity. Full details arc given in 
that paper showing the defects of the fresh leaves, which produce diarrheea 
and other digestive disturbances, and it was considered advisable to see 
whetber their value as a fodder could be improved by siloing. 

Accordingly about one hundred maunds ai' shisham leaves were 
gathered in June 1923, and siloed and formed the basis of an elaborate 
series of digestibility trials on bullocks carried out during the winter of 
1923-21, and which will be presented separately. The trials on the 
dairy cows, a short account oi which follows, were a short supplementary 
ox'periment carried out to see whether cows would eat this material, and 
whether the introduction of it into the dietary would have any effect, 
beneficial or otherwise, on the quantity and quality ot the milk yield. 

As recounted in the previous paper it will be seen that .shisham leaves 
sliow by chemical analysis a food value comparable with that of green 
oats, and it was expected that as a result of siloing, the astringent princi- 
ples would be destroyed and the result ing silage would prove of use. 

During the period that the material was in the silo pit samples were 
taken at intervals and analysed, to determine the changes in chemical 
composition that take place during the process, and a description of these 
will be given at the end of this paper. 

Four cows, designated as Nasibo, Moni, Eaiii and Lelau, were selected, 
and divided into two pairs according to their ages and lactation periods, 
one pair being between 4 and 5 years old and the other between 6 and 7 
years. One animal from each set was an experimental and the other a 
control animal. 


pRE-EXPERIMliNTAL RATION. 

This consisted of gram 2 lb., bran 1 lb., cake 1 lb., green stuff 24 lb. 
and 6 lb. of bhusa per animal yielding about an average of 9 lb. of milk 
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daily (for Lelan- and Rani), aud gram 4 lb., bran 3 lb., cake 2 lb., groea 
sfcui 24 lb. and 6 lb. of hhusa per animal yielding about an average of 
18 19 lb, of milk daily (for Nasibo and Moni). 

Experimental ration. 

It was decided to replace all the green stuff by an equal quantity oi 
siloed shkham leaves, but only about 15 lb. were usually eaten by each 
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limal per day, it being apparently necessary to educate tlie animals’ 
stc to the new fodder. 


lclan 



Experimental 

NoriExpertincniaL 

MONI 



Fig. If. Milk Yieid Curve. 
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Both animals decreased somewhat in weight after being put on the 
skisham diet, after which the weights remained steady and tended to 
rise as the animals became accustomed to it and ate more. The wcigliis 
of all four animals during the course of the trial are shown in Pig. 1. 
The animal named Nasibo was the smallest of all and showed the 
greatest fluctuation in milk yield, although her weight remained prettv 
constant. 


Milk yield. 

Full details of the milk yield are shown in Fig. II. 

Taking the first pair of animals, Nasibo and Moni, we note that before 
tlie feeding of sliisham commenced the daily average yield of milk was, 
for tJie control animal Moni, about 14'9 lb. in February and 18*9 lb. in 
March, and for the experimental animal Nasibo, 18*4 lb. in February ami 
18*1 lb. in March. Feeding commenced on March 12th and during tlie 
ensuing month on the shisham diet the average daily yield of the control 
animal was about the same, while that of the experimental animal was 
I4'61b., butitwill be noted that the yield from this animal fell still 
further later on after it was put back on the ordinary diet, and the fall 
may be due to seasonal influences. Thus the yield in April after the 
animal had been put back on to the ordinary farm diet was only IS'l lb. 
The daily average yield for the control animal in this after-period was 
18’4 lb,, being a sliglit drop. In interpreting any rise or fall in the daily 
yield both during and after the shisham feeding period, wc have to con- 
sider also the fluctuations shown by the control animals and also tJie 
seasonal rise or fall as the case may be. 

In the case of the second pair of animals, Lelan and Rani, the daily 
average yield of milk for the control animal Lelan was 8*4 and 9 lb. 
during February and March respectively up to the time the shislmm feed- 
ing commenced. The daily average for the experimental animal Rani 
was 9 11). for February and 9*6 lb. for March. During the following 
month the average daily yield for the control animal Lelan was 8*6 lb. 
sli owing a slight decrease, while for the experimental animal it was 
about 7*1 lb. sliowing likewise a decrease. After being replaced on 
the normal diet the experimental animal showed a slight decrease in 
the daily milk yield which averaged 6*4 lb. 

Tlie analyses of the milk, carried out daily, are shown in Tables I and 
II from which it will be seen that there is practically no difference at all ia 
the composition of tive milk from the two sets of animals. Further- 
more, the milk from the shisham fed animals was entirely free from any 
unusual taste. 
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T.^BLE 1—contd. 


Moni {Conirul). 
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Table II. 
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QUANTITIES PER 100 GRAMS OF MILK 


0-30 

o-4:i 

8-27 0-8fi 


— Spoiled 

1M7 0-85 

y-2d 0-87 

8’65 0-70 

8- 51 0-82 4-2a 

9- 2:{ 0'77 1-11 

0-40 0-76 4-40 

9-18 0-88 4-78 

9''12 0-75 4'21 


5-3 14-21 891 0- 

5-8 14-90 9-10 0- 

5-2 14-33 9-13 0- 

7>-l 13-70 8-01') 0- 

5-1 14-20 9-16 0 


■81 4-31 0-59 0-45 
•84 4 66 0-62 0-49 
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Care was taken in feeding shi^hmn leaves to feed it after milking, thus 
obviating any possible contamination of tbe milk. Further knowledge 
inio'ht have been obtained if the supply of fihisham had been sufficient to 
continue the trials for a longer time, but taking into consideration the 
fact that the cows had to become accustomed to the new taste of the 
i'/uViumand also the possible seasonal changes in tbe milk yield the results 
obtained over this short period indicate that siloed skisham can, within 
certain limits, be fed as a substitute for green fodder, without un- 
toward results on the animals or their milk yield. It is lio])ed that some 
further trials may be carried out in this direction. 

Table III gives some particulars of the four cows under observation. 


Table ITT. 


Name of the 

OdAV 

Ago oil 

Date of 
ealviii<i 

Date of 
*serviee 

Febriiju'v 
avera^^e 
(laiiy 
yield of 
milk 

1 March 

1 iiveraoe 
! daily 
yiclil f>f 
milk 


i Yr. Mfh. 



lb. 

lb. 

XasilKi . 

1 

4 tU ; 

11-1-24 

0-0-24 

1S.4 , 

18-1 

.At.iii 

4 lOV 

24-1-24 

23-4-21. 

ltd) ^ 

IS'9 

Hani 

7 2 

3 7 23 

25-9-23 

9-n 

(;•!) 

I.elari 

0 10 

1-7-23 

3-10 2.3 


O'O 


Analytical data, etc., concerning shisham leaves. 

The slmhani leaves were gathered between the 20th and 23rd June 
k)23, and packed tightly into the silo pit which was 8 feet in diameter and 
(! feet deep, and w’as lined at the sides and buttons with dry straw. The 
pit wa.s filled le.vel with the ground and y)TessC(l tiglitly dow’n by 
bullocks and the final level again made nji to ground level after which a 
layer of straw w'as placed over the top, and about two feet of dry earth 
over this, so as to pro\ude a slope ^vllich would ensure the pit remaining 
dry in the wet season. 

An analysis was made of the fresh leaves when gathered and ahso 
at intervals during the course of the siloing, and the results are shown in 
Table IV. 
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Table IV. 

Skisham leaves ensilaged. 

Results expressed in c.c. N per 100 grm. dry matter. 



(Iir. fresh leaves liave ])reserve(i tlLcir figures within certain small limits, 
and only in the ease of the amide nitrogen is tliere any wide variation, 
this rising considerably and then afterwards falling. 

A good silage should, in particular, retain its moisture and total 
nitrogen more or less intact, and this has been well achieved in this 
case. 

It wa.s also thought advisable to obtain some information on the 
volatile organic acids and bases and amino-acids, and the figures obtaiueb 
during the course of tlie experiment are also shown. 

The amino-nitrogen was estimated by Sorensen’s formaldehyde 
method, and some difficulty was experienced owing to the colour ui 
the solutions, which perhaps introduced some margin of error. It i.^^ 
pTo})oscd to repeat these observations during the ensuing year using the 
Van Slyke method for estimating amino-nitrogen. 

The estimations of the volatile acids and bases were carried out 
according to the method employed by Amos and Woodman {Jovr. Agn. 
Ac., XolVl, Tt. 4, 1922), 
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\Ve note that the volatile organic acids rise continuously during the 
period under trial, as do the volatile bases also, while the amino-acids 
rise at first and then fall. 

The <silocd leaves during the successive samplings had a fresh, 
pleasant, aromatic smell, were greenish-brown in colour, and were prac- 
tically free from any mould or decomposition, and it was particularly 
noted that the mucilaginous suhstance which was very noticeable in the 
fresh leaves was absent in the siloed material. This may have been the 
cause of the original digestive trouble with animals fed on the green 
leaves, as no such effects were noted with the siloed leaves. 


Conclusions. 

1. The method of siloing sJiisham leaves as described is a satisfactory 
one for producing a reserve fodder in times of scarcity. 

2. In the period of time employed the animals required to become 
accustomed to the ncAV taste introduced into the ration and this may 
account for the small decline in weight, and small fluctuations in milh 
yield, but as the animals became accustomed to it they ate more, and 
it may be expected that a longer period of trial would have indicated 
still further that the siloed leaves could act as an oflicient substitute for 
the basal green fodder in the ration. 

3. Ko deleterious effect whatever was noted in the quality of tlie 
milk of the animals fed on the leaves, the yield was fairly maintained, 
fmd the animals remained in perfectly good healtli throughout the 
period of trial. 

in conclusion, the authors wish to express their appreciation of the 
valualflc assistance rendered by Mr, Ste^caIt, Trofessor of Agriculture, 
in providing the animals, and to Bh. Balwant Singh Mahon, R.Sc., 
Research Assistant, for assistance in carrying out the analysis. 
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Bulletins issued by the Agricultural Research Institute, Pusa. 


iiii, ]4l. Comparative Manurial Value of the whole plants and the diflerent ]Hiits (>f Green Manure.^ 
by N. V. Josnr, b.a., ai.sc., L.Ag. Price, As. C. 

N". 14L The'Cultivation of J..ae. in the Plains of India, by C, S, Misba, b.a. Price, R. 1-8. 

.V'. 14-1. Her {Zizyphusjajnba) Fruit and its Fly l‘cst, hy.J. l^. Kiiarl, f.e.s. Price, A.s. G. 

.\«. i n. Oliserv'ations on the Morphology and Life-cycle of FiJaria reconditn Grass!, by M. Anant 
Nar.ayan Rao, Price, As. G. 

.N". ll,j. Some Observations on the Barren Soils of Lower Bari Doab Colony in the Punjab, by S. M. 
Na.sir. Price, As. 3. 

Xu. 14li. Tlie Prcv'ciition of Nuisances caused by the Parboiling of Paddy, by J. Cilablton, 
B.se., A.i.e. Price, As. 5. 

N-. 147. List of Publications on Indian Entomology, 1922 (compiled by the Imperial Entomologist). 
Price, As. 7. . . 1 1 

Nc. I4S>. The Relative Responsibility of Physical Heat and Micro-organisms for the Hot \» catner 
Rotting of Potatoes in Western India, by S. L. Ajrek ab, h.a., and J, D. Kanadive, u.Ag. 
Price, As. o. 

Xh. 14(i. A Study of the Factors Operative in the value of Green Xlauure, by B. H. XVilsdon, b.a., 
i,E.s., P. E. Lander, h.a., d.sc., a.i.c., and XL XIfkand Lal, L.Ag. Price, As. 5. 

X'l. lou. The Improvement of Fodder and Forage in India ( Papers read before a Joint Xleeting of the 
Sections of Agriculture and Botany, Indian Science Cougiess, Luchnow, 1923), edited by 
Gabbielle L. C. Howard, m.a. Price, As. G. . -i 

-V.'. IM. A method for the Accurate Detennination uf Carbonic Adil present as Carbonate m Soils, 
by Phani Bhcs.vn S.anyal, m.sq. Price, As. 2. 

X’c. 1 .j 2. T'he External XIorpholugy and Bionomics of the Comjnone.st Indian Tick {Ilyalorima 
a^gypiium), by XIohammad Sharif, m.a., f.r.m.p. Price, R, 1. 

X'.'. 103. Tamarind as a source of Alcohol and Tartaric Acid, by 11. N. B.atilam, m.a,, and L. S. NiGAM, 
L.Ag. Price, As. 3 or 4rf. 

X'.i. 1 .j 4. The Bionomics of the Sarcopie XIaiige Para.site of the Buffalo with some observaliona con- 
ceniiiig the relative power of ivslstancc to adverse conditions of the different stages of 
the Acarus and of its egg, by T. M. Timokey, r,C.v.s. Price, As. 2. 



Bulletins issued by the Agricultural Research Institute, l^usA—crndd. 


No. 155. 
No. 156. 
No. 157. 
No. 158. 
No. 159. 


List of Publicationa on Indian Entomology, 1923 (compiled by the Imperial Entomoioffi,. 

Price, As. H ot U. ^ 

Bud and BoW Shedding in Cotton, hy 0. B. b.3c., Y. UAMAitiiTaA Ayya^ r 

and R. CQOHJKALiJroAM Pili^ai, L.Ag. {In the press.) ’ 

The Experimental Sullago Farm, LyaUpiir, by P. E. Landek, m.a., d.sc., a.i.c, / 
(he j/ress.) _ ”1' 

A New Fodder (Siloed Shisktm Leaves) for Dairy Cows, by P. E. Landeb, m.a,, d.sc. *1 
and Lal Chaed DHARaiAifi, L.Ag. ^'ce. As. 6 or Sd, ’ ' 

PreJiminary Investigations in the Bacteriology of Milk, by J. h. Waltoiv, 

(/ n (he press.) 


Indigo Publication. 


No. 12, Indigo Experiments, 1922, (1) The effect on produce when vat liquor is allowed to sUi* 
in the beating vat and lieatiiig is delayed j (2) The effect of neutralizing the liqnorinj 
- caustic soda before beating, by J. H. WALim, m.a., m.sc. Price, As. 4. 


Books. 


Wheat in India, by Alrert Howard, m.a., a.b.c.s., y.L.s., and Gaerielle L. C. Howard, m.a. ?□(, 
Ks. 5 or 7s, Ud. 

A Description of tlie Imtxirial Bactcrkdogloal Laboratory, Muktesar ; Its Work and Products, hyJLuo 
J. D. E. Holmes, m.a,, d,s<.'.., h.r.c.v,s. Price, As. 8 or M. 

Agriculture in India, by .James dlAf.KENXA, m.a., i.c. s. Price, As. 4 or 5d. 

Some Diseases of Cattle iji India. A Handbook for Stock-owncr-s. Price, As. S or 9d. 

Htqwrt on the Diseases of ijilkworms in India, by A. PEnroLs Jameson, d.sc. Price, Rs. 3. 


Notice. 

All new publications arc included in the above list and are legularly posted to all on the mailing le 
as siton a.s issuL'd. Utiles.s coiotilaiutH of iinii-rec<‘i[)t of any publication are received by the ^lanagci 
tiovcriiiiicnt of India Central Publicatitin Branch, 8, Hastings (Street, Calcutta, w’itl)in six n.ontkt 
the date of issue, duplicate copies can be supplied uidy on payment of cost and postage. 
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